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UNITED STATES

PATENT OFFICE.

'HEINRICH THIES, OF LAAKEN, AND EMIL HERZIG, OF REUTLINGEN,
' - GERMANY. . '

PROCESS OF BLEACHING.

SPECIFICATION forming part of Letters Patent No. 496,072, dated April 25, 1898,

Application filed November 1,1890, Serial No.370,034. (Nospecimens,) Patented in Germany May 20,1890, No. 59,674, and July
186, 1890, No, 56,705; in France Angust 16, 1890, No. 207,671 in England August 18, 1890, No. 12,960, and in Austria-

Hungary April 17, 1891, No. 44,664 and No, 76,284,

To all whom @t may concern:

Be it known that we, HEINRICH THIES, a
subject of the King of Prussia, German
Kmperor, residing at Laaken, near Barmen
Rittershausen, in the Kingdom of Prussia,
Empire of Germany, and Ewmir HERZIG, a
subject of the Xing of Wiirtemberg, resid-
ing at Mulhouse, Alsace, (formerly of Reut-

lingen,) in the German Empire, haveinvented !

certain new and useful Improvements in
Bleaching, (for which we have obtained pat-
ents In Germany, No. 59,674, dated May 20,
1890, and No. 56,705, dated July 18, 1890; in
Austria-Iungary, No. 44,564 and No. 76,284,
dated April 17, 1891; in Great Britain, No.
12,950, dated August 18, 1890, and in France,
No. 207,671, dated Aungust 16, 1890,) of which
the followingis a full, clear, and exactspecifi-
cation. | |
The object of our invention is: first, to sub-
Jectthe fibrousmaterial toa particular prelimi-
nary treatment in order to enable the same to
stand the action of boiling concentrated caus-
tic lye; second, to prevent destruction of the
fiber by the caustic lye by previously neutral-
1zing the action of the oxygen contained in
the material; third, to keep the caustic lye at
a constantdegree of concentrationandthereby
to reduce the quantity of the said lye used
heretofore in the bleaching process and to
shorten the latter. We effect by these im-
provements great economy in time, working-
power, steam and chemicals, and cause the
waste-waters to be of smaller quantity and
better quality than hitherto. |

We will now proceed to describe the ma-
nipulation of our improved process asapplied
to calico, referring for a part of the process to

the accompanying drawings, in which similar |

letters denote similar parts throughout the
different figures, and of which:

Figure 1 is a side-elevation; Ifig. 2 a top
view of the apparatus used for the improved
process. o

The apparatus consists first of the bucking
vessel A, which may be closed by means of
the cover A’. DBelow the bucking vessel A,

we provide a receptacle C of smaller diameter,
and separatedtherefrom by a horizontal sieve- |

ter, there 1s located a circular horizontal per-
forated pipe a, which connects directly with
a straight pipe b—not perforated—leading to
the atmosphere, as shown, or to a condenser.

E is a pipe connecting the lower part of re-
ceptacle C with the chamber of a pump D,
which latter is also in communication with a
tubular boiler B, by means of the pipe F.
The top of boiler B is ecennected to the top of
the bucking vessel A by a pipe h. - Suitable
cocks I I1” are provided in pipes E and /.

I 1’ is a pipe for sucking the liguid in at

the beginning of the operation and letting it
off at the end of the same, and H? II® are
cocks to open and close the passage of either
of these pipes. o | |
Our improved process is performed as fol-
lows: The dry cotton-cloth or calico is im-
pregnated with a quantity equal -to its own
weight of an - acid solution, each liter of
which contains: first, 0.5 gram of hydrofluorie
acld of seventy-five per cent, and second, ten
grams of sulphuric acid of sixty per cent.
water-free acid, or sixteen grams of mauri-
atic acid of thirty per cent. hydrochloric acid
gas. The cloth is allowed to lie in this solu-
tion for about four hours and then steamed
for half a minute. Thereafter the piecesare
passed through a washing machine of usual
kind. Subsequently the cloth isimmersed in
an alkaline bath consisting of a solution of
about one-half per cent. of soda in water.

| plate ¢/. At a short distance below the lat- 5c
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We allow this bath,the temperature of which

1s kept at 50° centigrade, to act for up to
twelve hours. When the textiles are very
impure, for instance through size, or when
large quantities of pectine-like bodies adhere
to the raw material, the latter manipulation
is wholly or partially repeated. Thereafter
the calico is washed in a bath containing fifty
grams of chloride of magnesium or of an-
other alkaline earth compound in one thou-
sand liters of water. The addition of the
first Ingredient may be diminished or en-
tirely dispensed with when the wash-water
already possesses a high degree of hardness
through alkaline earths.

water is pressed off and then the material is
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The excess of wash-



brought with a,bout 1ts oW1l wewht of wash-
waterinto the bucking vessel A, and placed on

- the sieve-plate ¢/ after removing the cover A’.

After the bucking vessel A is closed, the

fibrous materials are steam ed by the tube SYys-
‘tem contained in the tubular boiler B;
- steam is introduced into the bucking vecsel |
A by means of the tube h. The steaming of

the

- the materials, whereby the same are br‘ou'trht

Ic

to a temperature of above 100° centwrade

lasts up to two and one-half hours, accordmn‘

to the size of the boiler. The stcam having

 passed the cloth fills the receptacle C and en-

ters the pipe a through its perforations, so

that it may contmually escape into the at-
mosphere orthe condenser through the pipe b,

. the water formed by partial condencatlon of

the steam is gathered at the bottom of the re-

- ceptacle C. N ow boiling caustic alkaline lye
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is brought into the vessel A. Thislyeis pre-
pared in the following manner: Fifty kilo-
grams of soda-salt conta,mmn‘ n1net3 -eight
£0 mnety—mne per cent. of cﬂrbonatc of soda
are dissolved in six hundred liters of water,

and we add continually small quantities of
slaked lime until all carbonie acid has com-

bined with the lime; then we allow the car-
bonate of lime to subside and decant the
clear quUId The hereinbefore mentioned

‘quantity of lye is sufficient for fifteen hun-
~dred kilograms of calico.

solutlon we saponify, prior to using it, about

- ten kilograms of resin; subsequently the SO-

35

lution is heated to boiling heat and pumped |

throungh the boiler B and pipe n into the

: -buckmﬂ' vessel A by means of the pump D.

- 40

The llqmd passing through the fibrous ma-

terial and accumulating at the bottom of the
receptacle C is constant]y drawn out of the

same by means of the pump D, and forced
“through the tubular boiler B, the tempera-

ture of which is kept about 40° centigrade

~centigrade.

5o

above that of the bucking lye, and thIOllﬂ‘h

the pipe & back into the bucking vessel A
Thusthe liquid constantly c1rcu1atcs through -
ACEDFBh,at a temperature up to 125“‘ ;
| Durmﬂ‘thlﬂ circulation the caus- .

- ticlye, contmually kept boiling, gradually sa-
ponifies the greasy impurities of the materials, :
neutr allzmﬂ'thcrcby the alkalies of the buck- |
action of the latter

ing lye. The weaker

- which results thereof is corrected by the con-

~ centration of the same effected by the con-
tinuous escape of steam through the pipes a -
This circula-
~ tion and heating last for about five hours.
) Subsequently the calicois washed in the buck-
ing vessel A with boiling water and then the
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b below the fibrous materials.

usual chloric treatment or chemicking takes

place; but we use only one third of the quan-
tity of chloride of calcium that was hitherto

required. Flnally the cloth is treated in the
same way as in the beginning of the process,

‘that is to say 1mpregnated with a quantity
equal to its own weight of an acid solution, |
‘each lifer of which conta,ms first, 0.5 grams
of hydrofiuorie acid of seventy- five per cent, | expel all air adhclmﬂ' to the ﬂbers as the

In the said clear

1

rectly. the treatment with -alkali.

406,072

and second, ten grams of sulphumc acid of
SIX‘ry per ccnt Water-frce acid, or sixteen
orams of muriatic acid of thirty per cent.

hydrochlorie acid gas.

We will now procced to expla,ln the ob;]ect

-.7of cach of the steps of the process, and also

state under which circumstances some of

these steps may be dlspensed with. The ad-

dition of hydrofluorie acid to the solution of
sulphuric or muriatic acid employed for the
treatment of the fibers in the beginning of
the process, is of great 1mportance, notmth-
standing the elm*ht proportions in which this

/5
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hydroﬂuonc a,cld is used. It hasbeen ascer- .

tained that, when subjected to this prepara-
tory tr eatment with the stated addition of hy-

drofluoric acid,
other organic and inorganic bodies and impu-

rities adhcunw to the ﬁber are considerably

the silica compounds and .

more readily dlssolved in the further course
of the process than when the addition of hy-

drofluorie acid is not made..
The object and result of the first btcammg,

‘which are effected by means of the usual ma-

g0

chines, are to prevent basie compounds from

being re-deposited on the. fibrous materials

f1om acidulous solutions of morn'amc salts in
the ulterior treatment of the cloth

In the ease of fibrous materials Whlch con-
tain but traces of inorganic compounds, the

ptepara,tmy treatment W1tl1 acid may be dis-

pensed with and these materials receive di-
The pur-
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pose of the latter is to soak or remove, prior.

to the bucking opelatlon loosely adhering
partlcles, as for Instance size, pectme bodlec:

and dried-in vegetable juices.

The result of the addition: of a,n' a,lkalme-

[05

earth compound to the wash water is the easy

and complete removal of the alkali adhering
to the fiber, which alkali was very dif

fiber.

The ‘plocess is 1llustratcd b the chemlcal

icult to |
remove hlthelto, and the formation of a pre-
cipitate of an alkahne earth compound on the

1[0

formula 2NaOH-+MgCl,--H, O“QN&CI-I—Mg |

[OH],-+H,0. This preclpltate owing to its
slight solubility in water, remains on the fiber
notw1thsta,ndmn- the subsequent steaming,

115

and in consequence of its energetic rcducmcr ”
qualities completely absorbs, at the bcgmmnﬂ* .

of boiling heat, any amount of oxygen that
may hewc rcmcuncd in the fiber.
line earth compound dep051ted on the latter

The alka-

120

is moreover capable of converting indigo blue

and azo colors into the well—known colorless
compounds.
ration with alkaline earths is completely to

neutralizethe noxious influence of the ca,uetlc
When'

alkalies,applied hereafter,onthefiber.

trea,tlnﬂ' the latter with caustic all{a,hcs, di-
rectly Without the said preparation, it is
130

twisted into a spiral form, whereby the fabrie

assumes an inferior appearance. -
The steaming of the materials 1mmedletcly
preceding the buckm o process is intended to

A furthcr ob,‘]cct of the prepa- R
I25
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oxygen of said air, when coming in contact | and treating the same thereafter with boiling
with the boiling caustie lye, would cause a ! caustic alkaline lye, which is kept concen-

destruction of the fibers. We are aware that
steaming of the material has been described,

but only with the object of moistening the

material,and not of expelling the air from the
same. 'T'herefore,inthemethodsknown hith-
erto, the air was allowed to come in contact
with the material after the same was steamed,
whereas this is most carefully avoided in our
improved process. | | |

Wedonotconfine ourselves to the deseribed
method of steaming in order to prevent the
oxygen from accomplishing its destructive
effect, and we may also draw the air out of
the fibers in any other manner, as by means
of an air pump, or a reducing agent may be
used by which the oxygen ischemically bound
and thus neutralized. The main feature of
this step,immediately preceding the bucking,
13 that the oxygen of the air still adhering to
the fiber should be prevented in some way
from exerting any action on the same during
the bucking process.

The employment of boiling eaustic lye is of

great importance, as it avoids the shrinking

of the fibers known to occur when the same
is used cold. | |

We are well aware that some parts of the
process hereinbefore deseribed are known and
have been in use in the industry, and there-
fore we donot claim these parts as our inven-
tion. We are also aware that in some bleach-
Ing processes a deposit of an alkaline earth
compound was formed on the fiber, when
steeping the same in a lye of caustic lime:
but whereasin that case the formation of said
deposit is quite incidental, it is of primary
imporiancein our improved process, and does
not take place during the bucking process,
but before the same; therefore,

What we believe to be novel in our process,

- and desire to secure by Letters Patent of the

45

United States, is— | |

1. The process of bleaching consisting in
washing the material in a bath containing an
alkaline earth compound, and in removing

~theairadhering to said material, and in treat-

55 earth compound, then steaming said material, |

Ing the same thereafter with boiling caustic
alkaline lye, which is kept concentrated by a
constant discharge of steam, for the purpose
as described.

2. In the process of bleaching washing the
material in a bath containing an alkaline

zig:

trated by a constant discharge of steam, for
the purpose as described. |

3. The process of bleaching consisting in
first immersing the material in a solution ¢on-

taining hydrofluoric acid,and in washing said

materialin a bath containing an alkaline earth
compound,andin removingthealradheringto

sald material, and in treating the same there-

atter with boiling caustic alkaline lye, which

18 kept concentrated by a constant discharge -

of steam, for the purpose as described.

4, The process of bleaching consisting in
immersing at first the material in a solution
containing hydrofluorie acid, and in washing
sald material in a bath containing an alkaline

earth compound, and in steaming said mate-

rial, and in treating the same thereafter with
boiling caustic alkaline lye, which is kept

concentrated by a constant discharge of steam,

for the purpose as described. o
9. T'he process of bleaching consisting in

50
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immersing at first the material in a solution

containing hydrofluoric acid, and in steaming-

30

the same, and in washing said material in a

bath containing an alkaline earth compound,

and in removing the air adhering to said ma-

terial, and in treating the same thereafter
with boiling causticalkalinelye, which is kept

concentrated by a constant discharge of steam,

for the purpose as described.

6. The process of bleaching consisting in
immersing at first the material in a solution
containing hydrofluoric acid,and in steaming

the same, and in washing said material in a
bath containing an alkaline earth compound,

and again steaming said material, and in
treating thesame thereafter with boiling caus-
tic alkaline lye, which is kept concentrated
by a constant discharge of steam, for the pur-
pose as described. |

In testimony whereof we have signed this

specification in the presence of the subserib- .

ing witnesses. - |

HEINRICH THIES.

. EMIL HERZIG.
Witnesses as to the signature of Heinrich

Thies: -

CHS. KRUEGER,

RUDOLPH FRICKE.

Witnesses as to thesignature of Emil Her-

JENDERS CIf,
OrTo LUZ.
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